The reactions of ethoxides and isopropoxides of aluminium and titanium with bis (acetoacetates) in various molar ratios have been carried out. In all the cases, the treatment in the molar ratio 1 : 0.5 and 1 : 1.0 liberated one and two moles of alcohol respectively. The isopropoxy groups could be fully replaced only in the case of aluminium, when the reactions was carried out in higher molar ratio (1 : 1.5). However, even with excess of the ligand, the replacement of the fourth molecule of alcohol in case of titanium could not be accomplished. In the case of aluminium, a cream coloured precipitate separates out during the reaction; this is found to be insoluble in common organic solvents and decomposes at about 200 °C when heated under reduced pressure with the elimination of corresponding alkoxides. The insolubility of these derivatives may be ascribed to the presence of active functional groups at the end which increases the probability of further polymerisation.
; received April 4/May 17, 1972)
The reactions of ethoxides and isopropoxides of aluminium and titanium with bis (acetoacetates) in various molar ratios have been carried out. In all the cases, the treatment in the molar ratio 1 : 0.5 and 1 : 1.0 liberated one and two moles of alcohol respectively. The isopropoxy groups could be fully replaced only in the case of aluminium, when the reactions was carried out in higher molar ratio (1 : 1.5). However, even with excess of the ligand, the replacement of the fourth molecule of alcohol in case of titanium could not be accomplished.
In the reactions of titanium alkoxides with bis (acetoacetates) 1 in molar ratio 1 : 0.5, only one mole of alcohol is liberated in each case and the product corresponded in analyses to Ti2(OR)6 bis(acetoacetate). In view of the interesting results obtained in this investigation, it was considered of interest to extend the study of the reactions of bis (acetoacetates) with the alkoxides of aluminium and titanium.
The present communication deals with the reactions of alkoxides of aluminium and titanium with bis (acetoacetates) in various molar ratios. These bis (acetoacetates) can be represented by the following structure:
(where n = 2, 4 and 5).
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Reactions of ethoxides and isopropoxides of aluminium and titanium with bis (acetoacetates) were carried out in benzene in molar ratios 1 : 0.5, 1 : 1, 1 : 1.5 and 1 : 2 under refluxing conditions. The progress of the reaction was followed by estimating the amount of ethanol or isopropanol fractionated out azeotropically with benzene. Products were isolated after removing volatile fractions under reduced pressure. The reactions in the molar ratio 1 : 0.5 liberate one mole of alcohol per mole of alkoxide taken in all the cases: In the case of aluminium, colourless insoluble products decomposing at about 200 °C under reduced pressure were obtained.
In the case of titanium, yellow orange products decomposing at about 200 °C under reduced pressure were obtained. The products are initially soluble, but became less soluble as the solvent is distilled out under reduced pressure. The poor solubility after the removal of the solvent under reduced pressure may be ascribed to the gradual formation of polymeric products. Their molecular weight determination in the initial stages, carried out ebullioscopically in benzene showed them to be tetrameric in nature.
When the reactions were carried out in the molar ratio 1 : 1.5, three moles of alcohol were liberated in both the cases:
M (OR) " + 3 AH2
M2 ( When the reactions were carried out in the molar ratio 1:2 or 1 : > 2, the fourth alkoxy group in the case of titanium could not be replaced even after prolonged refluxing due to steric hindrance. Thus, it appears that the reaction in the above molar ratios yielded, after washing the products re- Tables I and II .
Experimental
Moisture was excluded and all glass interchangeable standards joints were used. Benzene was dried by usual procedures. Aluminium (2) and titanium alkoxides (3) were prepared as described. Molecular weights were determined by a Gallenkamp ebulliometer having a sensitive thermistor in benzene.
Analyses: Aluminium and titanium were estimated as oxinate and oxide respectively. Alcohols in the azeotrope were estimated by oxidation with iV-dichromate in 12.5% sulphuric acid 5 
